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BARLEY should be more widely grown in the 
Northern and Western States. It is an excel- 
lent grain feed for stock, being almost the equal 
of corn. It, however, competes with corn in few 
Ijlaecs, as it is mostly grown outside the limits of 
profitable corn culture. It produces more pounds 
to tlie acre than oats or wheat. If necessary, it can 
be seeded later than spring wheat and hence inter- 
feres little with the wheat acreage in the spring- 
wheat region. It supplies ilic needed grain feed 
necessary for the increase of livestock, which some- 
time must come with diversified farming in the areas 
where grain farming is now the only enterprise. 

The best lands for barley are well-drained soils 
that are not sandy. The best returns are obtained 
from early seeding. The best methods of prepara- 
tion are fall plowing in the humid-spring region, 
disked corn ground on the Groat Plains, and sunnner 
i'allow in sections where the crop is winter seeded. 
The best method of seeding is with a drill, and the 
best method of harvesting is with a binder. The 
grain should not be threshed too close, as broken 
kernels lower the market value. 

The best-yielding varieties arc Tennessee Winter 
in the huniid-wiuter i*egion, Manchuria and Oder- 
brucker in tlie humid-spring region, and Coast, 
Hannehen, Club Mariout, White Smyrna, Clicvalier, 
and Trebi in the semiarid region. 

This bulletin is a revision of and supersedes Farmers" BuUetin 968, 
Cultivation and Utilization of liarley. 



Waahlniton.^U. C. la>ued October, 1925 
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INCREASING THE ACREAGE OF BARLEY 

THE AREA on which l)arlo^v niaj' be profit«bly produced in the 
United States is moi-e limited than tliat on which corn, wheat, 
ovoats may bo <ii-own witli i)rofit. Barley is, however, oxoo]itionally 
well suited to certain sections, and in these sections is a very prt)fit- 
iible crop. Its wortli is not rcali/od in some localities well suited to 
its culture, In the West its croj) value i.s a]>pre( iiitcd, but through- 
out the Xorthern States east of tlio Koclcy Moiintiiins the acreage 
under cultivation is far too small. In these States it is sound eco- 
nomics to increase the barley aereage for the i)uri)osc of producing 
feed for livestock. Before the law prohibiting the manufacture of 
beer containing more than a very siiinll iiercoiitage of alcohol was 
enacted the Ix'st grades of IjarlVy went to tlie inalt lioiises and 
only inferior grain remained on tho farm to he fed. This prcveuted 
tlie farmers of the ATississippi Vall(>y from realizing its full value 
as a feed. Even now the quantity of feed i)rodii( od per acre is not 
appreciated by the a\-erago fanner. The acreage for stock feed 
fould be greatly extended without prejudice to, and indeed to the 
arlrantage of. the remaining maltsters, as there would be a larger 
offering from which they miglit clioo.se. 

This publication is intended to give a brief .statement of the bai ley 
ai'oas and the culture and uses of the crop in .s-iicb a way as to enable 
tlie farmer to decide wheHier or not it is to his individual advantage 
to grow barley on his farm. 
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BARLEY REGIONS 



As shown on the acconipaiiyiii<; iiiap (fig. 1), the United States 
may be divided into three general climatic regions, which divisions 
differ in their economic, vftrietal, and cultural aspects as well as 
their climatic features. These will be designated as the semiarid, the 
hiiniid-spring, and the hnuiid-winter regions. In the semiarid" re- 
gion the period from flowering to rijiening is one of scanty rainfall 
and a veiy dry atmosphere. In the humid-spring region the same 
jx'riod is marked by frequent summer rains and a humid atmosphere. 
The humid-wintei- region is similar to the humid-spring, except that 
the barley is fall sown. In the .semiarid region, the California crop 
is winter soAvn, whereas in the States to the north and east of Cali- 
fornia it is spring sown. 



It will be noted that the arid-hnniid line doc^ not follow the line 
of rainfall in the North. This probably indicates a linmidity- 
temperature factor. The southern Plains are nnich hotter than the 
northern, which would have a tendency to extend the humid belt in 
the North and contract it in the South. The line sonth of Nebraska 
is not a stable one. The culture of winter barley is increasing gradu- 
ally in western Oklahoma and adjacent jiortions of the Texas Pan- 
handle. At the same time the spring-barley acreage of Kansas is 
increasing. There is now an overlapping oi the spring and winter 
cultui'e in southwestern Kansas and western Oklahoma. The line 
separating the luimid-snring from the humid-winter region is still 
arbitrary. p:xcept on the (ireat Plains there is a wide belt between 
the northern limits of profitable \\ inter-barley culture and the south- 
ern limits of profitable spring-barley culture in which barley is 
grown only in especially favored localities. 
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SPECIAL AREAS DUE TO CLIMATIC VARIATIONS 

Tlu> tluoo freiioral i-('<rioii.s arc siilxlivitlcd by Viiriiitlons in climate 
into av(>as of special cluiraftcristic^, 

In the two humid re<rloiis tliei'c arc few local \ ai-iatioiis. In the 
South winter barley finds very fa\(iralilc crnnatic conditions in the 
mountain areas. esi)ccially in eastern Tennessee. The total produc- 
tion, however, is insij;nilicant. In the North some winter barley is 
piodueed hi tlu^ noifxhborhood of the (Jrcat Lakes and in southern 
Oliio. In Now Voi-k '2-rowo(l barleys can lie grown with more conx- 
pnrative success than in the nppei- .\lississii)i)i \'allej\ 

In the scniiai'id rejiion there are mnny variations, as mi<i;ht be 
expected from the topo<rraphy. Th(> (ireat Plains constitute a sub- 
division alinoi-t equal in rank with the tiiree re^nons themselves. 
This area, while of lifjlit rainfall, dili'ers from the rest of the semi- 
arid ref^ion in havinj; a summer rainfall which modilies both the 
conditions of <;rowth and the. varieli<'S <ri-owu. The entire northern 
Plains constitute a section especially suited to the eulturo of 2-rowed 
barleys. Hooded sorts are often <rrown on the ,soutln'rn Plains and 
in localities of hi<ih aUitude in the Kocky Mountain ro^icm. Sev- 
eral counties in northwestern Kansas have a cliuuite unusually 
favorable to l)arley production, and becausr- it is i-clatively profitable 
the aereajiie is l)ein<,' expanded beyond these? counties throuc;lu)Ut the 
western i)ai't of the State, as .shown in Fi<iure I. 

The (ireat liasin bus featm-<« peculiar to itself and distiuct from 
CaJifornia. 

■I SPECIAL AREAS DUE TO SOIL VARIATIONS 

A study of the map (fi^^ 1) shows thai, even in the sections of 
greatest production where every clinuitic featuiT is fav()rai)ie, there 
are localities where very little "barley is firown and others wliere it 
is almost a predominating crop. This distril)ntiou is due to dill'er- 
ences in soil. 

Barley is very sen.sitive to soil variation. It demand.^ a well- 
drained' soil, but does not thrive on sands. 'J'he piojeetion of barley 
production into less favorable elinuites is noticeaiile iii tho barley 
soils which lie along the Mississippi aiul Mi.-.souri Rivers, The 
effect of inadequate drainage is ap[iuicnt in south-central ^finne- 
sota, an area favoring barley in cliuuite. where, as shown iu Figure 
1, a poorly drained arofl separates the beavy-i>roduciug sections on 
either side. Oats give a higher average retuni than barlev in this 
section. As a rnlu. soil variations aflet;t the acreage of barley 
grown, but have little relation to the varieties sown or the methods 
of pi oduction. 

ECONOMICS OF BARLEY GROWING 

Barley is grown both as a cash crop ami as feed. The |)erceutago 
of the crop reaching the terminal uuirkets is steadily tiecreasmg. 
West of the hundredth meridian it is steadily increasing in nu- 
portanee as a feed grain. Wherever grown as a feed crop barley 
must compete with oats, in some cases with corn, and in very limited 
areas with wheat. For the most part, barley is grown north and 
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west of tlie limits of profitable corn culture. Where corn can be 
IH'otitably <j;r()wn it jrives bi<rber feed returns than eitber oats or 
barley. On most farms, bowever. farm-mana<rement demands 
(eitber labor distriliution or rotation requirements) necessitjiie at 
least one sprinjr-sown small frrain. Wheat, ])ecause of its use as a 
bread crop, has a market and a resnltin«j; cash return which is not 
<let(.rinined hy feed values. The only crop that can be compared 
readily with barley in farm economy is oats. Both are si)rinji; sown 
and both are feed crojjs, for the excess of barley over the nuilting 
demands nnist depend on animal consumption for its market. 

Tabi.k 1,— 7'fte tntriiiit) iwrriiuc and ijieUls of hurley and oatn. iritji the ralcula- 
tioii. of iirotein, carbohydiutcg, and fat, in 33 fitaten for the years 1{)>' /9>'9 
and ~ ' "' 



J 1 nine . , 

VeriDom 

\ow Vork_- . 
IVnnsylvniiin. 

-MiirylniKl _ 

VirRiiiiii 

Ohio 

Indiana , 

Illinois 

AUchiRaii 

Wiscoii.siii 

Minnesota 

Iowa.- 

Missouri 

Nortli Dakoia.. 
Soulh Dakota... 

Nebraska 

Kansiui 

Kentucky 

Teniiessoo 

Texii . 

Oklahoma.- - ... 

Montana ,. 

Wyoininj! 

Colorado 

New Mexico . . . 

.\rizona 

Utah 

Nevada 

Idaho 

Washington 

Orcj?on 

California 



Acreage 



Barliiy 



4,000 ! 
»,000 
1!M, 000 
12.000 
4,000 . 
10,000 ' 
74,000 I 
31, 000 ' 
223, 000 I 
148,000 I 
144, 000 I 

mofm 
m, 000 

.\000 
,203,000 
.S57, 000 
277,000 
S99,000 
6,000 
16,000 
105,000 
148,000 
107, 000 
26,000 
275,000 
11,000 
32,000 
21,000 
.I, 000 
U3,000 

vo.m 

88,000 
9011,000 



Yields per acre (pounds) 



Orain 



DiKcstihlc nutrients 



rrotcin 



Oats 


Barley 


Oats 


Barley 


Oats 


122,000 


1, 344 
1,440 


1, 194 


121 


116 


78,000 


1, 142 


130 


111 


1. 007, 000 


1,325 


1,046 


119 


101 


1, 123, 000 


1, 100 


1,056 


107 


102 


59,000 


1,598 
1,306 


1,002 
69S 


144 


97 


172,000 


118 


68 


1,522,000 


1,224 


1,094 


110 


106 


1, 096, 000 


1,042 


928 


94 


90 


3, 937, 000 
1. 542,000 


1,430 


1, 104 


129 


107 


1,291 


1,152 


116 


112 


4 531,000 


1,483 


1,254 


133 


122 


4, 240, 000 


1, 334 


1,232 


120 


120 


5. 807, 000 


l,'4lrt 


1,242 


127 


120 


1, 366, 000 


1,200 


730 


108 


71 


2, .W7, 000 
2, 451, 000 


1, 104 


900 


99 


IK) 


1, 170 


I,0S8 


106 


106 


2, 44a 000 


1, 138 


931 


102 


90 


1, 454, 000 
230^000 


898 


752 


81 


73 


1,262 


666 


114 


65 


220,000 


1.046 


650 


94 


03 


1,421,000 


1, 138 


950 


102 


92 


1, 380, 000 


1,022 


714 


92 


69 
98 


649,000 


1,210 


1,008 


109 


164,000 


1,406 


1,024 


127 


99 


224,000 
.'18,000 


I, 152 


874 


104 


85 


864 


637 


78 


02 


20^000 


1,646 


1,024 


148 


99 


81,000 


1,834 


1,245 


165 


121 


3,000 


1, 339 


1, 130 


121 


110 


172,000 


1, 694 


1,280 


1.52 


124 


210,000 


1,498 


1,446 


135 


140 


269,000 


1, 392 


. 1,014 
970 


125 


98 


127,000 


1,291 


116 


94 



Carbohy- 






drale.s and 


Total 


fat [X2.25) 






Barley 


Oats 


Barley 


Oats 


940 


725 


1,067 


841 


1,014 


093 


1, 143 


804 


933 


635 


1, 052 


736 


838 


641 


945 


743 


1, 125 


608 


1,269 


705 


919 


424 


1,037 


491 


862 


664 


972 


770 


734 


503 


827 


653 


1, 007 


670 


1, 135 


777 


909 


699 


1, 025 


811 


1.044 


761 


1, 178 


883 


939 


748 


1, 069 


867 


997 


7.54 


1, 124 


874 


SI 5 


443 


953 


514 


777 


583 


877 


676 


828 


660 


934 


766 


801 


565 


904 


055 


632 


456 


713 


529 


888 


404 


1, 002 


469 


730 


395 


831 


458 


801 


577 


904 


669 


719 


433 


811 


.503 


852 


612 


961 


710 


990 


622 


1, 116 


7l!l 


811 


631 


915 


615 


608 


387 


686 


448 


1. 159 


622 


1, 307 


721 


1,291 


7.56 


1, 156 


876 


943 


690 


1,063 


800 


1, 193 


777 


1, 345 


901 


1,055 


878 


1, 189 


1,018 
714 


980 


615 


1, 105 


909 


589 


1,025 


083 



In all the principal iiarley-<rrowinir States and parts of States 
barley is more profitable and produces moi'e jiounds to the acre 
tlian oats. Table 1 indicates that as a matter of farm economy 
the barley acreajre in the northern tier of Stetes should be expanded 
at the expense of oats. That it is not more widely <,n-own now is 
due to two causes: (1) Its ron<rh awns make it an 'unpleasant crop 
to handle, and it.s value as a stock tml has not been realized by the 
farmers east of Montana; and (2) the brewing trade until recently 
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so dominated the eastern markets that buyers of feedt^tiiffs did not 
think of barley as a feed crop. BaHcy must be considered as a 
feed in order to appreciate its trnc farm vaUie. Not alone pounds, 
but pounds of dijrostible nutrients, should be eousidei"ed. 



Tablk 2. — Dldr.tlihh' milrii'iiln in ciifli «/ llif coiiniioii <-i renin, «.< tli-trniilited 
for (iiiiniiil ficilx, nccortlinii /<> llrnrti and Morrison 









1)igfStn»U' iitili'ieiils (piT ecnt) 






Cereals (IctiM'niincvl 


Crutlf i)rn- 
ti'iii 


('iirl)oli>- 
ilrati'S 




Carboliy- 
(li'HtPS ami 
flit (X2.2.i) 


TotHl 




'J.0 


no. 8 


1. 0 


70.4 


7a 4 


Oats -- 


«. 7 


.12. 1 


3. S 


60.7 


70 4 


Corn - 




«7. « ' 


4. fi 


7S. 2 


85.7 


Wheat 


U. 2 


«7. r, '• 


I..'; 


70.9 


80. 1 






1 









In Table 2 the protein, fat, iiiid carbohydrate contents of the four 
leadinf? cereals are estimated from the analy.ses compiled by Henry 
iind ^lorrison. In order to separate c]i>aily the ])r()tein from the 
fiit, the carbohydrates and fat (X 2.2.")) have been united into a iion- 




riG. 2. — Oiilllne mill) ot tliu ITiiltcd Ssliitcs KliBdod lo kIiow thf iircn in wliicli llio climato 
Is rc'liitlvclv fiivonililr for this nrodiurtloii of liniii'.v. Wltliiu tlic sliadwl iuva well- 
<lvaiiicd soil's llial iin- not siiiidv In cdinrnctcv imxluce iiioic pounds to tlic acre of biiiloy 
tlinii of c ltlier oats or wbcnl. while cym is a BOiiiputiiis crop onl.v iilou}; the soutlicrn 
inarttln. Tli<> actnnl lino of Kcparntion iw Irrirular. l!arle.y oiiltiirc cxtciulg south of 
tli« lino ini favoniblf tmiln, ns In norlliwostoru Ohio, wbllo oats mic more proftl,il)li' 
north of tlip lino on koUs nnfavorablo to barloy pnidnction. tn' in north-central Iowa 
imil soiithwi'Ktovn Minnosota. In ibo nioxintaln and I'iodmoiit nylons ot tlie South 
there nrv local areas well adapted to winter barley 

proteid factor, which has- been used in Tallies 1 and -2. The total 
is the sum of the i)roteid and nonproteid constituents. 

The area in which barley often can be profitably substituted for 
oats is .shown ^,'raphioally on the map (fifr. 2). This does not mean 
that there are no localities in this hrmi in which it is not more prof- 
itable to grow oats or that there are no localities outside this area in 
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wlucli It IS i)rorital)le to -row barley. It does mean that within 
the area the <reneral elimatic and soil conditions are more favor'ihlo 
to lar-e yields of barley than of oats. Jn Table 1 the avd'a-e A-ielcl 
oi barley, as may be seen, is hiohor than of oats not onlf in the 
Northern and AU-stern States, but the same is true for maiiy other 
States as' well. In many of the^e, ]iowe\ er, tlie total production is so 
.small as to be unfair to the oat acreapc Where the barley of a State 
i.s lai-ely localized in a dehnite section of the State, small acreages 
have more moiining. A lonjr-established local area is usuallv based 
on sound economy, but even here modifications are constantlv aris- 
mn;. Jn the wmt^rdiarley section of Tennessee and Kentucky for 
example winter-barley production has been much more profitable 
than hat of oats. 1 he 1 essian Hy may alter this relation, as barley 
must be sown before the fly-free date. 

Although it has been estimated^ that IGl acres of oats are equal 
o lG. acres of bar ey in California, this is true only becauise of the 
local demand for the oat hay or grain. As a matter of fact barley 
and oats hardly enter into competition in this State, profitable oat 
prodnetion being decidedly limited as to area and confined mostly 
l-o the edges of the barley-growing districts. In (^ilifornia, as a 
whole barley IS much niore profitable than oats. Wheat is the real 
competitor of barley ,u ('alifornia, as it is more commonlv grown 
on lamis well suited to barley culture. Hunt estimates that 2U -Acr^i 
ot wheat are equal t^ 167 acres of barley in incomo-iirodncing ca- 
pacity. J he progres.sive docrea.so in the annual wheat acrea-'o and 
the progi-ess-ive increase in the barley acreage sustain these estimates, 
J he prohts of barley are modified bv the cultural reason for grow- 
ing the crop. Often it is not a iM imary crop but a secondary one. 
grown because of its sjiecial fitness for some abnormal condition, 
in certain districts as in nortlnvestern Kansas, it is largely second 
choice to wheat. If the wheat seeding is successful, wheat is grown. 
J t tor some reason the ground can not bo prepared for wheat, or if 
tlie wheat does not germinate through lack of rainfall, or if it is 
winterkilled, spring barley is sown as a catch crop. On account of 
Its rapid jirowth and early maturity, barley can be seeded laf(>r than 
other grain.s. This character is utilized in the s]>ring-wheat area. 
Un lands where spring wheat can not be seeded in time, barley is 
grown and is sure to gi^ e some sort of return. 

Barley often is grown on new breaking, as its rank growth tends 
to subdue the wild grasses. It is commonly used to clean woedv 
heJds, as a good ^'rowth of barley smothers niftnv species completely. 
Its early maturity permits the a-op to be cut before many other 
speeies have matured seed. Siimnier fallowing after the harvest 
destroys many more, and a single season of such treatment results in 
a marked decrea.se of the weed population. 

Barley also is widely grown on old land.s. After land has become 
too poor to produce good crops of wheat, it is seeded to barlev. 
iliis sequence has been especially conspicuous in California. In 
Minnesota and AVisconsin the best barlev is produced on old farm 
iands. which there happ en to be of a fertile character. Older lands, 

AgV.'"Exi,."sta! ?AVV?srW.*'l-St."'iu£ "'f l'™^P^''«v« settlor «I,onl<l know. In Calif. 
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whore siiitnblo in cliaracti'i- and not too cl('])l("t('(l, jjioduoc a better 
quality of l)ai'lcy than new lands. 

From the stan(l|)oiiit of i)rofit, these variou.s eiiltiiral uses of barley 
nnist be con.siderecl. The retiii-ns from a eatoh crop or a weedy field 
can not be conii)arod with those of a i)riinary ci-op, yet a very con- 
siderable percentafje of the barley acreage i"s grown on this' basis. 
Tlie figures in Table 1 Avould donbtless be more favorable to barley 
IMOcliietion if there were some way to compensate for tbese legitimate 
but liai'dly coni|)ai'ablc aereages. 

In general the I'esnlts of the experiments condiieted by the Office 
of Cereal Investigations are in agreement \\ith tlio census figures 
shown in Table 1. When compai-isons are made of the best \'ariety 
of barley with the best variety of oats at stations in the nortlierh 
Plains aiea and States to the Mest, the returns fi-om barley in most 
instances are decidedly greater than from oats. 

FARMS AND SOILS WHERE BARLEY SHOULD BE GROWN 

Obviously, barley should be grown on those farms where it is nioi'e 
profitable as a cash or feed crop than the other small grains, if the 
•.'rowing of a small grain fits into the scheme of field management. 
As has already been pointed out, tliis means large areas in the North- 
ern and Western States and small areas el.scwliere. Its i)rofitable- 
ness or unprofitableness depends entirely on how nearly its optiuunn 
loquirements of growth are mot. Barley is a cool-weather iilant. 
The months of growth in the heavy-i)roducing regions will l)e found 
to satisfy this I'eqiiirement, and the greater ])art of the crop should be 
^'rown in these established ai'cas. Within these areas favorable soils 
sliould be chosen. 

Barley should not be grown on pooily drained haul. Porous soils 
are preferred. With drainage or light rainfall, heavy soils pimhieo 
jiood cro^)S. Sandy soils, even though well drain(!il, arc not good 
barley soils. Clay loams are ])crhaps the l)cst for bailey. Barley 
produces well on I'ich. new lands, and it can he gi-own more jjrofit- 
ably than wheat on older lands. ])rovide<l they are not too light and 
are well drained. Farms outside tlio average limit of profitable pro- 
duction, but still in a favorable climate, which possess desirable soil 
characters nniy he cropjjed to barley with profit. 

PLACE OF BARLEY IN THE ROTATION 

Over much of tho barley-i)roducing area no consideration is given 
tq rottttion of croi)s. IJarlt^y is still gi-own «'Xtensively rather than 
intensively in most of the Western States. Such rotation as is prac- 
ticed is with the othci' small g^lli)l^ and ii;-norcs the greater objects 
of a I'otation. E\'cn in this area ^niallci' farms are ))ecoming com- 
mon, and with the inci'case of livestock will come a divei'sification 
which will ])ei'mit a cro))iiing .system now j)ossible oidy in individual 
cases. East of the lied River Valley, barley i.<j grown more as a crop 
of small farms which can enter int() a crojjping .scheme. Wheat is the 
preferred cash crop over most of the barlt>y region. Any rotation 
must eon.sidpr wheat, but as tliis merely addJ; one year to the cycle 
the seheuie is not materially altered. In .sections where barley may 

502.'il°— 2.'-, 2 
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lodge, a crop of wheat following a inaniired corn crop is of advan- 
tage to tlic barley. 

In general, barley does boSt after a cnltivated crop. This in the 
Vnited States means corn. In C<anada excellent returns liave Iteen 
obtained after root cro})s. In the United States the root-crop acreage 
is limited to ])otatoes and sugar beets. The total acreage of these 
available for seeding to barley is too .small to be considered. In the 
linniid districts, where diversified farming is practiced, the most 
feasible rotation i.s one including corn and a legnminous hay or 
jiasture crop. 

Corn followed by barley (seeded witli grass), which in turn is 
followed by hay or jiasture, is the essential combination of a rotation 
for this area. This, of course, is to be modified to suit local condi- 
tions and the nature of the farm. If intended for use as hay, the 
grass-seed mixture might be timothy and clover; if for pasture, tlie 
mixture might include a legnme and nonleguminous grasses suited 
to tlie locality. If used for hay, the grass mixture would probably 
stand two years; if for pasture', it might remain a longer time. If 
grain feed is needed, two years of corn or two of barley might be 
used. In the case of two years of barley, the second year the barley 
might be sown at a lesser rate, so as to make a. better nurse crop. 

Where alfalfa is used it is seldom profitable to break up the alfalfa 
land in less than three years, and it is usually profitable to leave it 
still longer. 

In the arid regions corn is a far less common crop. The acreage is 
increasing, however, and the u.se of silos is certain to extend it still 
farther, Tnve.stigations have shown = that on the Great Plains the 
largest returns per acre were obtained after smunier fallow, but on 
account of the '•ost of summer tillage the crops on diskerl corn groimd 
were much more profitable. Potatoes, where grown, occupy the same 
l)la'"e a'-' corn in the scheme of rotation. In enstern Oregon and 
Washington and to a lesser extent in Idaho, AVyoming, and Montanii. 
field peas may take the place of both the corn and the hay crop, the 
rotation probably being peas, wheat, and barley. Much of the barley 
west of the ninety-eighth meridian is certain to be grown without 
definite rotation until economic conditions have altered considerably. 
In the South winter barley occupies the same place as wheat. The 
best returns are obtained after plowing under a leguminous crop, as 
after cowpeas plowed under the first of September. In the Piedmont 
region corn in which crimson clover is seeded, crimson clover followed 
by cowpeas, and bavlev make a 3-year rotation which can be extended 
by the use of a secon(\ barley crop and, if in a stock-raising region, 
by the addition of pasture. In the Coastal Plains barley does not 
succeed well on sandy soils, and sto^k farming is not common. 
Where the soils are suitable, ^orn. '^o\\peas. and barley may form the 
basis of the rotation. In some places volvetbeans are much better 
than cowpeas. The advisability of growing barley there usually 
woidd de|:)end upon the relative cash i-etnrns of wheat and barley. 
In the South there is a possible exce|)tion. Where hogs are raised 
»nd fattened on pesinuts. barley may be of unusual value in adding 
firmness to the fat. 



schlloott, K. C. ^. R. rol», nnd W. W. Itiii-r. Harl.-.v in the Hrcat I'liilns hrfix: Uel«- 
tion of cuUural method!! to productiuii. 1'. S. Ui'pt. Agr. liul. :V2 pp., IHus. 1915. 
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MANURES AND FERTILIZERS 

Most of the barley of the T'liited States is <jiwn outside the regions 
where the use of coniiiicrciiil fertilizers is common. Even barnyard 
manures arc little used in the arid regions. It is likely that the ox- 
tensive use of both conimorcial fertilizers and l^arnyard nianures will 
be confined to the two humid regions for some time to come. 

BARNYARD MANURE 

Barnyard mannre, when well I'otted. is th(> host farm fertilizer. 
It not only sui)plies plant food but stimulates many desirable forms 
of bacteria found in the soil. It gives the soil a bettor texture and a 
hijrlier moisture-holding capacity. In th(> humid-si)ring region it is 
best applied to the croj) preceding barley, preferably corn. In this 
refriou the quality of barley often suiters from too nnich nitrogen^ 
and tlie sti'aw lodges easily. The addition of a nitrogenous manure 
causes a ran]<er growth, which usually results in lodging and diilictdt 
liai'vesting. In the South, where the soil is not so rich, manure 

flowed undoi' in time to be well (.lecomposed by seeding time is yery 
cneficial. 

COMMERCIAL FERTILIZERS 

The use of commercial fertilizers for barley is limited to the eastern 
part of the United States. It is probabfe that profits could be 
obtained from their api)lication in st^<;tions• where it is not a common 
practice, It is improbable, however, (hat tiiis is the nrntst desirable 
way of investing s'neh cusli snrijlus us nuiy be available west of the 
Mississijipi liiver. The greatest need, o{ cour.se, is in the South, 
binio is the cheapest und nu)st easily procured of the commercial 
fertilizers. It is not a sim[)le fertilizer, l.ku nitrogen, for Instance, 
since it is applied to correct acidity and only incidentally to 
supply calcium. Many of the soils of the luimid-winter regions 
are acid. The u.se of lime is commcm throughout tlie South. Lime 
can be mora e\enly distributed with a drill than by hand. In tlie 
Eastwn and Soiithorn States l.oOU pounds of burnt lime or <5,000 
pounds of crushed limestone to the acre can he applied to advantage 
where lime is needed. The frequency of application depends both 
on the cluiracter of tlie .soil and the nature of the crops grown. Some 
wils recpiire an a])plication only once in se\(Mal years, and it is sel- 
dom that ]im(> is reciuired more fre([iieully tlian once in three years. 
The application should I.e .so timed in the rotation tliat (dover and 
similar crcqjs ai'e gi-own upon recently limed soil, while rye and other 
acid-eiiduring crop.s are grown when the siii)ply of lime is lowest. 

A]q)lications of lime are doubly important when barley is used as 
a nurse crop for red (doxci'. which {■an not be grown on an acid soil. 
_ The three elements usually sui)j)li(>cl by the so-called complete fer- 
blizers are nitrogen, phosphorus, iiiul ]iotaHsiiim. Nitrogen is com- 
monly secured in nitrate of soda and aniiiionium sulphate or from 
such organic materials as tankage and cottonsee<l meal. Phosi)horiis is 
usually (djtained in acid phosphate or the raw ro(d< phosphate from 
which the acid ])lioS])hnte is manufacliired. I>asic slag and hone 
meal, which contain phosphorus, are also widely used. The phos- 
phorus in the acid phosphate is iniieh more available than in the raw 
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rofk. The acid form ift to he i^vofcncd. Einv i-ock is host used in 
hoavy applications in connection Mith <ircon manure oi' in inixino- it 
with staWe nmn'nres sorne tiiiie hefore applvino- it lo the fiehl^'or 
SOmctinies hy a (hiilv addition (o the slahh> aecniiinhition.s. If I-mv 
rock IS used in complete fertilizer, the nitro-ren can ])est he added 
in ammonium sulphate. Potassium can he secured as kainit and siil- 
phate or muriate of jjotash. 

In ;j;raiii farming' complete fei-tilizcrs are also used. The foniiiila 
varies so Avith the nature and condition of the soil that exact iiropor- 
tions can not he given. Even the hasis .of the quantity removed 
hy the various crons is not particularly si<j:iiificant, hecaiise one or 
more of the three elements in (]iiestion mav he jnTsent in ab'andancp 

Jn freneral, forfrrain farmiii^r in the Eastern and Southern States a 
fertilizer ajiproachinji; a 3-l(J-;j formiila will be satisfactory ; that is 
a coinidete fertilizer with niti'ogen. phosphoi-ns, and pota-ssium pres- 
ent in the i^roportions driven. 

The aiiri of every farmer, however, .should he to avoid the use of a 
complete fertilizer. Eortilizers are expensive, and a pro|)er handlinj; 
ot the farm enterpriftes may cut down their use materiallv. No 
ianner should find it necessary to purc]ias(> nitrojren. Xiiro'^en can 
be secured free from the air hy the u.se of clover, alfalfa, cowpeas, 
Kovbeans, xehethcaiis, or vet.'h. Any scheme of erop mana;.-ement 
felioiild embrace one or more of these crops, 'l^ie rotation mentionetl 
earlier provided for sui)plying nitiofjeu by this means. 

I otasli IS usually present in sullicient quantity, thou<rh not alwav- 
available (,iwn ifiannres-and barnyard nminires tend to make \hA- 
ash available. 'V\w same scheme that adds the nitro^^en will ordi- 
narily free sufficient potash for the needs of the crop. Phosi)horiis 
alone IS the element that may need to he sii])idied direct to farms of 
the Ea.st and South. The more livestock enters into the inana<re- 
lueut of the farm the less phosphorus will need to he added, The 
scheme ot adding phosjjhate to the stable manure is ideal, i)nt .seldom 
snfiicient. Only the most specialized of livestock farni.s i)ro(lii(e 
eiioiifih manure to cover their entire area in anv rea.sonahle nuiiiber 
ot year.s. (Jreen manures and le<riimes must siipi)lement these appli- 
cations; and to them, in certain ai-eas, phosphates must be added to 
maintain a high productivity. 

GOOD SEED 

Oood seed is an iiisui aiice that tlie crop makes lis initial growth 
Avithoiit handicap. It meiins a good deal more than m.'relv seed 
that will grow. It inean.s seed that will grow vigorouslv and mature 
a (lesirablo .sort of grain tiiat is free from disease. 

_ To obtain such seed it must be, first, a desirable varietv. The va- 
rieties are diseus.se(l later. The seed must be from a field that was 
pro])erly cared for the previous year. The grain should have been 
well inatiired and so shocked and stacked that it escajXHl weather iuid 
heat damage. Gram that has passed tliroiigh the sweat in the stack 
germinates more vigorously and in higher i)ercontage than that 
threshed and placed in the bin inimediatelv after cuttin-- Weather 
<lainage in the shock seriously injures the vitality of the .seed. 

J he gram should be free from weed .seeds and diseases. Noxious 
weeds arc often introduced on the farm through the seed. It is 
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miicli cheaper to i)iiy a fow cents a bushel more for certified seed 
than to use seed of d"oiil)tfiil character. It is better to <^ct seed from 
dean fichls than to treat it for diseases. Where diseases are pres- 
ent in quantit)' they shonhl be treated or disease-free seed obtained. 

Seed that is otherwise desirable often has a percentage of poorly 
developed kernels. These can be removed with a fanning- mill. 
Good i)lants can sometimes be obtained from small seed, bnt they 
are likely to be Aveak and are nsnally crowded out. It is best to 
remove the lighter gi-ain and use it as feed. The fanning mill while 
performing (his function will at the same time remove many kinds 
of weed .sced.x. 

PREPARATION OF THE SOIL 

The ideal seed l)C(l is one in which the bottom is firm but not too 
hard foi- tlio easy ix'uetrstion of water and the growth of roots, 




I-'K!, ;!. Di-illiuK jiraiu on u wfll-pi-rpni-cd spod lied 



while the ui)pcr 2 inches arc loose. The .'.oil should bo so firm that 
few grains will fall in spaces too huge to secure the contact with 
moist surfaces necessary for germination and thus result m an un- 
even start. The right kind of a seed bed is shown in Figni'c ?>. 

The sim of the operations in seed-bed preparation is to ajjproxi- 
mate the ideal .seed bed at the lojist iwssible cost. Very eompre- 
hensive data on seed-bed preparation in the Great riains area have 
been published by the I'nited Slates Department of xVgricultiirc.- 

The figures are not directly apprKal)lc to other barley-growing 
sections. The results arc basccl on pi e-war costs and pru'cs and there- 
fore are purely relative. The figures are so suggestive, however, 
that one of the tables is eoi)ied in this bulletin. (Table '.\.) 

Both production and pi-ofits are shown. These, ot course, vary 
from day to day. The jiricc used as the basis of cost computation 



• See lootnolo 2, \t. ,S. 
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in Table ^ IS 41 cents por bushel in the shock, or 47 cents per bushel 
tor threbhed barley. At that price disked corn "round ^vils found 
to he the most ])rohtnble on the Great Plains. In the huniid-spi in- 
areas disked corn <rround oi' fall ]i]owin<r is jirobablv the cbeaposr 
Jn-oiu the ])onit of returns, fall ))lowinj? is best in this re-ion. In 
tUe Dakotas pi-efei-once is fi'etpiently driven to wheat, and the barley 
crop IS placed on late sprin«: plowin<r, which is harrowed and sown 
at once, ^ecesslt.y ^ustihes this practice, as it is often the onlv pos- 
sil)le way to put in a crop. When this is done, all the labor 'which 
can be friven without sacrifice of aci-cagc should be devoted to the 
reduction of the soil to a firm condition. 

T.Mu.K ?,.—romparijon of the nrcrnge iiipliU ami profit or lofis in the nrntUirtwn 
Jrca " of tithujc at /} JatiOns in »»r V/rc',? 

[Data according t° Colp. an.I Burr The profits an.l losses were hased on pre-war prices tor 

equipment and labor and a farm price of 47 cents per bushel for barley) 



fSJations 



fields iwacre (bushels): 

Judith Basin, .Mont... 

Huntley, Mont 

Williston, N. Dak... 

Dickinson, N. Dak 

Kdgeley, N. Dak 

lli'ttinKer, N. Unk. 

U»llc Kourcho, S. Dak. 

Scottsblufl, Nehr.. 

North llatte, Ncbr..""" 

Akron, Colo 

Hays, Kans 

tlanlen City, Kans... 

Dalhart, Te\... 

.\mariIlo, To\ 

Profit or loss (-) per acie: 

Judith liasin, Mont. . 

Huntley, Mont 

Wllliston, N. Dak.. 

Dickinson, N. Dak 

Kdgcley, N. Dak.. 



Number 
of ysars 
averaged 



Mothods of tillage 



Fall I SprliiK U.J 
plowed I plowed 



24. 0 



Uettiiiger, N. Dak. . 
Belle Fourehe, 8. Dak 
Scotlshluir, Nehr. 
North riatte, Nehr.." 
.\kron, Colo... 
Mays, Kans... 
OardMi City, Kans.. 

Dnihart, Te\ 

.\marillo, Tex 



17. 4 
2.'). I 
11.7 
19.9 
7. fi 
14.0 

17. I 

18. (i 
13. 6 

li.9 
3. 9 1 
8.2l, 

M.38 : 



24. 0 
29. H 
1«. 1 
24.6 
18. 5 
2,5. 5 
8.3 
15.4 



29.0 



7.7 
14.4 



.87 
3.83 
.39 
1.70 
-3.34 

- .72 
..15 

1.17 

- .88 
-3.B3 
-4.86 
-3.10 



18.8 
11.2 
4.3 1 
1.9 I 
5.7 I 

$3.85 
B. 15 . 
.61 I. 
4.10 . 
1.00 
4.47 
-2. ,59 
.32 
.r.3 
1.72 
-1.40 
-4.23 
-.5. 21 
-3. 65 



Sub- 
soil ed 



30. 5 



8.0 
1.5.0 



Disked 



Qreen 
manured 



17.9 


14 0 


12. 7 


14.6 


8.3 


6.9 


4.4 




6. 1 


6.8 


$6. 44 


$.5. 44 
















-2.29 


-3. 79 


.45 


- .92 


""i.'S9' 


'-1.33' 


- .24 


-1, 08 


-2.05 


-4.24 


-3. 65 




-2.95 


-4.28 



29.0 
34.0 
2- 6 
37.4 
23.4 
14. 9 
12. 2 
18.6 
13 4 
18 4 
14. 1 
8.9 
1.6 
6.6 

$7.24 
9. 50 
6.03 
10.08 
4.94 
1.46 
.36 
2.98 
.84 
2.89 
1. 13 
-1.00 
-3.09 
-1.94 



43.8 



».45 



.Summer 
tilled 



30 2 

' "2H,"8 

:t2 ,5 

20.0 
31.8 
12.0 
27.0 
2!i. 7 
21.8 
19.3 
11.0 
0.4 
12.0 



.41 

i.m 

-.•!. 20 
1.04 
-0.23 

- .08 

- .55 
-1.23 
-3, 49 
-6, 89 
-8.78 
-0.23 



AT \ i'/,"'"""^ plou ui^' IS usually delayed until the fall rains boirin. 
-Much ot the sowinjr is on land that is plowed in J.^nuarv or Febru- 
ary and oven in March. 'I'he .seed bed is frequently far'^from ideal. 
Alter summer fallow the .seed bed is {rood and need; no modification. 
Jn tall plowinfr. advantage should be taken of all the early rains and 
a seed bed ])repared as early as ijossible. Tho disk can be iisvd 
alter the hr.st rain and the <rround made more r^coptive and the 

linTi'" TvT'"i 1 ^^'V^ 1*'""^,'','", ^"I'lntoer crops should be dis^-on- 
tinued. Disked land should be used only when there is not time for 
C;'."^'' ''''/"'■^y see<lin<r is an impoi-tant consideration in Cali- 
louiia except on suhirrigated lands. 
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In the South winter barley i.s seeded after a variety of crops. 
AlUiouj^h ^food results are sometimes obtained after corn, that crop 
is too late in maturing to prepare the soil foi' the best time of seeding. 
For this reason it is not advised. If seeded after com, a disk is the 
best implement for prcjiaring the seed bed. 

When barley follows a small-grain crop the land is frequently 
plowed immediately after harvest and allowed to lie fallow until 
fall. Cowpeas can bo grown to advantage after winter grain and 
turned under as green manure. In this case the ground should be 
plowed some time before seeding, ta allow it to settle as much as 
possible. If the pea crop is removed for bay, disking is preferred to 
plowing. 

DATE OF SEEDING 

The maximum returns from barley are obtained wYian the crop is 
seeded early. The fact that spring barley can be seeded late and 
still mature a partial crop has led to considerable abuse of the 
latitude that its early maturity makes possible. It is the common 
practice to seed barley after the seeding of oats and spring wheat 
lias been completed. From the farm standpoint this practice is 
justified by the requirement tl\at the oats and wheat must be sown 
early. From the standpoint of barley culture, it is not good practice 
and results in reduced yields. As a matter of fact, spring barley 
should be sown at about the date generally obser\ed for sowing 
spring wheat if the best results are to be obtained. In certain locali- 
ties \vliere the spring opens late this is not always possible, but the 
losses arising from late seeding should be realized and aJl efforts 
made to hasten tlie spring work. Large grain farms, such as are 
found in Xorth Dakota, present the most difficult problems. The 
work on all crops falls in a very short period, and if weather condi- 
tions are adverse it is not physically possible to complete the seeding 
during the period when the best results are to be obtained. It has 
been shown * that the period of barley seeding in North Dakota ex- 
tends over 2.") days, whereas in Wisconsin the seeding is accomi)i:slied 
in IG days. Tliis means that in Wisconsin barley is a primary crop, 
grown on farms so small and so diversified that the farmer grows it 
for the sake of the barley cro]> and is able to seed it near the ])roper 
time for seeding barley. In Xorih Dakota, on the contrary, barley 
is seeded when the wheat and oat sccdings ])ormit. In Wisconsin 
the greater part of the ci-o]) is seeded during the most favorable 
period. In North Dakota most of it is seeded later than this period. 

Of coiu-se, there is variation from season to season, but, in general, 
barley should be seeded as eailv as the ground can be worked well 
in the spring. If the soil is of "a liea^y, cold character it should bo 
seeded a little later than the lighter soils, as the soil must have some 
warmth at seeding time. The recommendation of early seeding 
should not be followed to such an extreme as to plant the grain in a 
backward spring in soil that must be worked wet to prepare it for 
such an early date. Neithei' should tho ground be allowed to remain 
weedy in order to hasten the date. On the other hand, no time should 

•Covert, .T. II. Scodllnic ami hni vost : r,.rcalH. llax <-ot1»n, ami tohacco 1 'nit's of 
Plnutlii!,' nmi hun-PsiiiiK enst <-.f iiicii.liaiis 1()'J-104 In the l^iiltcd States. U. S. I>*pt. 
Agr., liur. Stalls, liul. »."), IVi pp., illiix. l'J12. 
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be lost \ylicn the o;i-onn(l am Ix' worked with safety, espeeially if it 
has acquired some warmth. On the northern Plains, the most "favor- 
able i)eriod is from April 1 to April Fi<>;ure 4 indicate.*? the yields 
accordin<; to time of seedin<r in :Montana., Xorth Dakota, and South 
Dakota, from data made np from the experiments at a nunibcr of 
stations. In only one instance at one station did the eai'liest date 
prodnee le.ss than the maximum yield. Aftei- April 20 the yields 
befjan to be somewhat less, and in'no case did seedinfi as late as tlie 
first of :May i^roducc a maximiim yield. The loss after April 23 is 
more than 1 per cent a day. The.se tests were all in well-prepared 
seed beds, and it is po.ssible that the earliest socdings on soil that is 
le.ss- well prepared mi<rht not prodnee reSnlt.s as favorable us those 
here shoAvn. It is certain that the fallinfj; of! in j-ield would show as 

quickly on any seed 
bed, owin<^- to loss 
favorable climatic 
conditions durinfj the 
ripening period. 

The loss of at least 
I per cent a day 
afler Api'il 25 jmist 
be I'eckoned as a ])rol)- 
ablc avei'age for a 
soi'itvs of years. This 
means that on a field 
of oO aci'es of bai'ley 
which if seeded in 
time would yield 30 
bushels per acre there 
is a loss foi' tlie field 
of at least 15 busliels 
a day for evci'y day 
that sce(Hn<i; is de- 
layed beyond April 
2.5. This'is the aver- 
age date for lhe.se 
States. In Montana 
and the extreme 

. 1 T 1 noi'thwestei-n ])ortioii 

ot -Noi'tli J)ukota the <hite is three or four days hitei-, and in some 
parts ot South Dakota it is tliree or four davs earlier. The variation 
IS- not as niuch as would be expected, the seasons in .southern 
jMinnesota, Iowa, and Wisconsin are slightly earlier, and the con- 
secjuences of late seeding are more disastrous than in the case of 
the other States mentioned. Seeding as late as the first of :M!iy 
in southern Jfinnesota and Wisconsin is to be discouraged. In 
Xt»w lork and ,Xew England the cool summer permits a^sli'ditlv 
later seeding. In Oregon and AVashingt(m spring-sown barlev 
sliould be put 111 as early as possible. In C^ilifornia data collected 
by (r. \\. Hendry show tliat early seeding (before December 20) 
])roduces tlie maximum yields, Avhereas late .seeding (after .Ian- 
nary 2.>) shows a yield more than 20 per cent less than the 
earlier date. 
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•■ ;': ;,I";'S™m Rhowlu}; the pi-i-cpiitiiKe of tin- miixinium 
.vii-i(i that has \wn olitniiied on v.irlous dati-x of BwdlDK 
lit li.'kl KtaUonsi In .Vorili Dakota, South Dakutii, and 
Montana. Soedin^ later than .Vpril :•.-) has rcsnlted In a 
lo«s of inorp than 1 piT cent for ciHi dav that swedlni; 
was <l,.|ay.'d. ScpdliiK th(! Iti«t of .Mav hiiK given only 
aiioiit o<i \wr cent of llic ninxiiniini vlpio. In Rourii<ia$<t- 
cni .AUnncsota and Wisconxln the iM'st datp to wd Is 
coiri'spondlnKl}' earlier 
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In the Southeastern States winter barley must be seeded early. 
September seeding has given good results at most places in the 
barley-producing area. In the southern edge of the humid-winter 
belt October seeding is frequent. 

RATE OF SEEDING 

The best rate of seeding barley v aries widely with the season, and 
maximum yields are obtained at rates covering a wide range. A 
single plant accommodates itself to its individual conditions. If it 
is crowded by other plants it produces only one or two culms, but 




ViQ. 5. — ."V fleld showing winter barley ns a nurse crop for red clover 



in an open space it may produce several. The best rales are usually 
heavy enough to insure that the thinnest spots on the field will have 
enough plants for a maximum yield. In the humid regions this 
maximum under favorable conditions might be obtained with a seed- 
ing of 5 pecks per acre, yet at the same time 10 pecks per acre would 
not decrease the yield. As the seed bed is not usually perfect and 
as adverse weather conditions subsequent to seedmg may decrease 
the stand, 2 bushels per acre are usually seeded m the humid sections. 
On the northern Plains 4 pecks per acre have given about the same 
returns as 8 pecks. Four to 6 pecks are usually recommended. Six 
pecks are too much in the driest years and m localities where the 
average season is known to be severe. Four pecks are recommended 

50251°— 25 3 
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for such places. In other parts of the northern Plains, especially 
along the eastern limit, 6 pecks may often be sown to aclvanta"-e 
though it is usually more than is necessary if the seed bed is in prime 
condition. In the very driest loralitips of the Dakotas and ^ilon- 
tana and in the Great Basin, 3 pecks are sometimes seeded to advan- 
tage. In California 7 pecks per a"re are usually seeded. In the 
winter-barley districts of the Southeastern States 8 pecks^re reconi- 
mended. ^Miere a naked variety is grown, not more tlian three- 
tom-ths of the rate for hulled barley should be sown. Where barley 
is grot\-n as a nurse crop, about 25 per cent less grain should be 
seeded than for a grain crop, a thin stand allows a better growth 
of forage plants, a good stand of which is shown in Figure .5. When 
grown for pasture, the rate should be increased 25 to 50 per cent. 

DEPTH OF SEEDING 

The seed of barley should be placed in the ground at such a depth 
that it can get both moisture and air. In the humid regions, if 
planted too deeply, excessive moisture may shut off the air suj^ply 
and reduce the temperature to the extent of decreasing the gerniina- 
lion. In the arid region too shallow planting may result in poor 
germination through lack of inoistui-(>. In tlie humid regions "the 
best conditions are found at a deptli of about 11/2 inches,'' On the 
northern Plains this should be increased to 2 inches. In the Groat 
Basin the best depth is from 21/0 to 3 inches. At Nephi, Utah, 3 
inches wiis found to give the best re.sults for the depths tried, but no 
seeding was made at 2i/> inches. 



METHOD OF SEEDING 

^^'it^i ^ S^'^in drill is the best method of seeding barley. 
Ihe drill is constructed for the purpose of placing every seed in the 
most favorable location. For this reason it is inucli more economical 
of seed than broadcasting. Under favorable conditions of soil and 
moisture, broadcastiug may produce yields as high as tlioso obtained 
from drilled seed. As the conditions become adverse, the results are 
more and more in favor of drilling. In the drier regions the grain 
must be placed at some depth beneath the surface to secure an even 
germination. This can not be done uniformly by any means except 
the drill. Any good grain drill will do the work successfully on a 
well-prepared seed bed. If the ground is covered with trash, as 
disked corn ground, the single disk drill is to be preferred. 

Broadcasting should not be practicod where it can be avoided. 
It is particularly undosirable to broadcast seed on dry ground, as 
part of it may be harrowed in dc^p enough to germinate, while the 
rest may lie for days awaiting a lain to start growth. This results 
in a very iincvon stand. In moist soil, under favorable conditions, 
broadcastiug is not so objectionable. In the interior valleys of Cnli- 
tomia where the plowing, seeding, and harrowing must be done 
quickly, before the rains begin, broadcasting is often employed to 
sava tune. Even there, although conditions are unusually favorable 
to broadcasting, better results are obtained with a drill, and where 
the ground is in suitable condition and sufficient equipment is avail- 
able to seed the acreage without delay a drill should be used 
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TIME OF HARVESTING 

The time of harvesting barley depends on the use of the crop, the 
variety, the climate, and the method used. 

For seed, brewing, or feed, the crop should be mature. The ma- 
turity should not be judged by the earliest spikes. If possible the 
latest spikes should be mature, as this will insure that no part of the 
crop will be shrunken from having been harvested too soon. If the 
stand is thin or uneven this may not be possible, as the earlier spikes 
of many varieties would begin to shatter. By maturity is meant the 
point where material ceases to be added to the kernel and not that 
the grain has become bin dry. There arc several popular tests which 
indicate this ])eriod. The kernel at this time can be dented with the 
thumb-nail and retains the dent for some time. The milky juice 
liu'jfely disappears from the furrow. The hull begins to wrinkle on 
the ripest grain, showing the shrinkage of the kernel beneath. After 
this point is reached, ripening is merely the loss of moisture and 
can take place in the shock as well as if the crop is left uncut. 

Nurse crops of barley are often cut somewhat earlier than grain 
crops, but this is for the purpose of favoring the development of the 
j;rass seeded with the barley and does not enter largely into the 
general prol)loin of barley harvest. 

As a hay crop barley is liar\ este(l still earlier. It is not cut while 
in bloom, however, as is customary witli many of the grasses. The 
grain is allowed to develop almost to its maximum. The grain con- 
tent of barley liay ccmstitutes a consideial)le pait of its feed value. 
Barley is highly prized as a hay crop in the West, des])ite the coarse 
aM'ns which frequently cause sore mouths in horses and cattle. 
Sometimes the hooded varieties are grown for hay in order to elimi- 
nate this objectionable factor. Much of the hay, however, is inci- 
dental ; that is, the barley is sown for grain. If the season is f a-\'or- 
able, it is harvested for grain: if imfavorable, it is harvested for hay. 

The time to har\est sometimes depends on the variety. Some 
varieties shatter l)adly when ripe, while otliers do not. Hooded and 
awnless sorts shatter" most easily. The Coast type (Bay Brewing, 
California Feed, etc.) shatters much less than the other types. The 
types which shatter must be harvested promptly. The best of the 
Coast type can be left until the full maturity of the latest culms and 
suffers but moderate losses for some time after complete dryness. 

The climatic conditions at the time of harvesting have some influ- 
ence on the stage at which barley is cut. In a section subject to storms 
the harvest must be accomplished within a very few days. If the 
straw is too groon it will not dry properly in a humid climate, 
and there mav be mold doomage. If harvest is delayed too long, much 
grain might be lost through the occurrence of a storm, as all barleys 
in humid climates shatter rather easily. In tlM5 arid region ^reen 
barley dries readily, and storms arc not so common as to cause 
shattering in the overmature crop. The varieties in the arid regions 
outside the Great Plains do not shatter readily. 

METHODS OF HARVESTING 

There are but three common methods of harvesting barley — by 
the use of the binder, the header, or the combined harvester. The 
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gi-ain binder is the implement of the intensive farmer and is by all 
means the best, where it can be used. The grain can be cut with less 
loss. It can be cut at the optimum time and in the humid regions can 
be stored with less damage than by the other methods. When cut 
with the header or the combined harvester, the grain is allowed to 
ripen more completely than when cut with the grain binder. 

The header is important in the Plains region, where it is a rapid 
means of harvesting large acreages. It is \-ery useful in barvestin" 
crops where the straw is too sliort for the best use of tlie binder. 
Some varieties, such as the "White Smyrna, are very difficult to har- 
\ est with a binder, on account of their short straw. The common use 
of the combined harvester is confined to the Great Basin and Cali- 
fornia. 

When the combined harvester is used the grain must be ripened 
to dryness. In California the crop often stands three weeks after 
maturity before being cut. Only varieties of the Coast and 
Mariout types are suitable for this practice. None of the other com- 
mon varieties will stand after they are ripe without losing a lar^e 
part, juobably the greater part, of the grain. In California, in^a 
total yield of 31.1 sacks per acre there was a loss of G.6 sacks per 
acre when the combined harvester was used, whereas only 1 sack 
per acre was lost when the grain binder was used.'' This "loss of 1 
sack included the loss at the thresher. The loss of the crop by the use 
of the combined harvester was 21 per cent, while that of tlie binder 
was 3 per cent. Professor Hendry states that although it might be 
held that the shattering loss was unusually high in this case because 
the yield was above the average, observations made in various parts 
of the State would indicate that the contrary is true and that the 
percentage of shattering is usually higher in the case of the lower 
yields. He also states that while the cost of production is lower 
with a combined harvester, the net proceeds are in favor of the use 
of the grain binder. 

The grain lost by shattering is sometimes allowed to volunteer for 
the next crop. This practice is not to be recommended, as it is 
unprofitable. 

SHOCKING, STACKING, AND THRESHING 

Grain is usually shocked after being cut by the binder. The 
object of shocking is to protect the grain as far as possible until it is 
threshed. The treatment of course varies with the climate of the 
section. The more humid the section, the more trouble is experienced 
in safely harvesting the crop. Weather is the main source of shock 
damage. The shocks should be built with this in mind. If the 
straw is not quite dry, oblong shocks without caps are best. If the 
section is one where windy weather prevails, the grain may be left in 
this form of shock until stacked or threshed. In the rainy districts, 
winds permitting, these oblong shocks should be changed to the 
round type and capped when dry. Ordinarily, of course, the grain 
is dry enough- to put in a round shock and capped at once. After 
heavy rains, if the shocks have become wet inside they must be 
opened and the bundles spread out to dry. The bundles should be 

Wnrt^r°^% rJnV^f^"°e grain In California. The combined harvester v. the grain 

binder. In Univ. CalK. Jour. Agr., v. 3, pp. 120-137, lUus. 1915. 
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laid aoioss one another in such a Avay as to keep the lieads off the 
<rroiind. 

Tiie giain should stay in the shock as sliort a time as possible. 
Ilain is certain to discolor and injure the cap sheaves. If the bundles 
become wet enonjrh to require spreadin<r, most of the jrrain will be 
(Hscoloi'ed, at least': Thei-e are P inions sjiecies of fungi that aid in 
the discoloration, and if the grain remains moist any length of time 
odors of mold will ])ersist after tlueshing. Discoloration and mold 
odors greatly lessen the price Avhen the gi-ain goes on the market as 
malting barley. Weather damage, a.«tide from the direct loss of 
fferrainated grains, affects the viability of the seed and its value for 
.seed and malting ])ur]>oses. For these reasons tlie grain sliould be 
either stacked or threslied :is ,'<oon as jiossible after it is cut. Stsiok- 
ing gives the finest quality of grain for seed oi' malting. Tlie grain 
goes through the .sweat in the stack, which seems to increase the per- 
centage and vigor of germination. Sweating also occurs in bin grain 
threshed fi'om the shock .soon after cutting. Bin sweating is not as 
normal a.s that in the stack, and there is some danger of hwting. 
There is some lo.ss of weight in sweating, and pro]5orly cured barley 
should bring a higlior pi'ice than g-rain direct from tlie fi(dd. It costs 
about 1 cent \)ev bushel more' to stack grain tluin to thresli fi'om the 
shock. Wlien grain is stacked the work sliould be cnrefidly done 
and the stacks made in such a way that tlicy slied water ])crfectly. 
Poor stacking may result in large los.ses. Fiiless skilled labor is 
available, it is better to stack under sheds or other shelters if it is 
possible to do so. 

Barley must be threshed carefully. About one-eighth of the 
crop is used for malting. Its value for this purpose can be gi'catly 
affected by im])roper threshing. In the process of malting, barley 
is germinated at tem])cratui-es and in a Innnidity favorable for 
fungous growth. The grains are ])rote< ted by a henvy layer of cells 
that surround the starchy interior. If this layer is injured the 
fungi gain entrance and feed upon the material stored in the grain. 
Injury in threshing comes about in two ways: (1) Many kernels 
are actually broken in half, and (2) many others are threshed too 
close. Close thresliing breaks off the tips and exposes the body of 
the grain to attacks of fungi. 'I'he concaves should be so set as to 
avoid these injuries. 

COST OF PRODUCING BARLEY 

The cost of lU'oduciug barley varies with the section of the 
country, the cost of man and horse hilK>i-. the ])rice of seed, and the 
amount of ca])italiziition. These items tliem.selves vary from year 
to year in any section. At jjresent the cost is considerably higher 
than it was before the war. 

In Table 4 is given a compilation of the data published by sev- 
eral investigators.* Their work represents three general areas 
which present marked differences of economic conditions and cul- 
tiual practices. The farms of the humid-spring region, where land 
values are high and the agrricultnic more or less diversified, are 



'See fool nolo n fi 
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represented in tlie Minnesota averages. On tlie Great riain.q, land 
values are low, with grain farming the Miain onter])rise. In Cali- 
fornia, land values are abont the same as in Minnesota. The barley 
is raised on farms devoted ahnost exclnsively to grains and is usually 
hai-vested with the combined harvester. AH figures are of the pre- 
war period. 

Tablk 4. — Pre-war co»t of produchin an <n*rc of barley in three reprrnentaitvf. 
xfftious of the United States 



Locality and 
method of prcp- 
tratlon 



Minnesota: ' 

Fall plowed 

Oraat Plnlna tarn-. > 
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Cailfornia: « 
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iin,WMt™ "['n'"<"«' ' tc.. in the ease of the Great I'lalnii area include only Interest 
anu tiLtes and not dcprwialion aii<I general e.xpensos. 
' Average of farnisin three lociUities during the years 1908 to 1912, Inelusivt, according to I'eck. 

Chllo<)u'' Co?e and Hurr""^ '° * '''"'"^ '° 
' Cost based on a 31-sack crop In 1915. according to Hendry. 
'Harvesting (cutting and threshing)'. 

Tn Table 4 some liberties liave I)een taken witli tlie fignres of the 
various in\ estigators. Hendry's fignres, for example, were originally 
a coiiiijari.son of the two methods of harvesting. He carrie.s the cost 
to the place whare the barley is in The warehouse. In the 'ost of 
thre-slied gram lie includes sacks. Tliese are omitted here bei-anse 
the figures would not then be comparable with those of the other 
investigators. As far as California is concerned, they should be 
included. Hendry's total cost in the warehouse was $22.79 for the 
combined harvester and $20.1.3 for the grain binder. Much of the 
e.xtra cost of the binder comes from the extra quantity of grain lian- 
dled, 51/2 sacks more being obtained bv the use of the'binder than by 
the nse of tlie combined harvester. The net profit per acre is greater 
with the grain binder. 

_ In the co.st per acre of grain in tlio shock the variations are of 
intet-est. The grain in the shock is the fairest point of comparison, 
as Clnlcott. Cole, and Burr do not carrv their fi"-iires farther The 
overhead chargoft of Peck are just abon't half those of Hendrv. In 
Minnesota a crop is raised er«-y year, whereas in California a croji of 
.31 sacks could not be expectofl except when the land was fallowed 
every altemate year. The overhead charge of Chilcott, Cole, and 
Jinrr on the Great Tlains is low. owing to low land values and to the 
inclusion ot part of the depreciation in the labor cost. The overhead 
charge is the largest single item and the one commonly ignored by 
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farmers wlio own tlieii- own land and equii)inent. Farmers usually 
figure their profit without considering either the interest on their 
investment or their own laboi-. In most of the barley-growing dis- 
tricts a satisfactory margin exists between the cost of production and 
the cash returns. ' From the current ])rice of barley the number of 
bushels necessary to meet the cost of jn-odnction is readily com- 
puted. It is the grain in excess of this quantity that constitutes the 
profit of the fanner. As the cost of farm labor and materials ad- 
vanced greatly during the war the farmer must add this extra cost 
in making estimates at ])resont. 

USES OF BARLEY IN MANUFACTORIES 

The market price of barley dejiends in part on its suitability for 
the use to which it is to be put. The present factory demands are: 
A reduced demand from domestic maltsters, an exi)ort demand for 
malting barlev, and the normal iiiarkot for pearling, breakfast-food 
preparation, and flour. The maltsters require a clean, well-matured, 
undamaged grain of high A-iability. Damage^ may result from either 
harvest, shock, bin. or threshing injury. Barley that is cut_ too 
soon— tlmt is, before the grain is really mature— is usually classified 
as harvest-damaged grain. Shock damage arises from adverse 
Aveather conditions. Tiiis has been previously considered. Bm 
damage comes from the storage of moist barley or from leaks after 
storing. On the farm about the only remedy for bin heating is 
.shoveling the grain to another bin when it heats. If floor space is 
available, spreading it out over a laige area and shoveling it over 
every day or two will save very moist grain fi'oiii injury. In eleva- 
tors it is comparatiVelv easy to aerate grain by running it into 
anotlier bin. Musty barley makes musty malt and musty malt car- 
ries objectionable flavors into the- malt liquors when used for that 
purpose. Threshing injuries promote the growth of molds m tlie 
L'eriuinating chambers. 

Barley that is raised for malting should be of the variety or at 
least the type common to the region, unless previous arrangements 
have been made with the buyer and there are facilities for keeping 
it separate. A mixture of types is a sure cause for a decreased yield 
to the maltster. Different types germinate differently and can not 
be malted uniformly when mixed. ^ , , .1 

Pearled barley is made by the removal of the outer i)ortions, leav- 
ing a round pellet which is free from hulls and bran. Barley tor 
this purpose must be free from weather damage and unbroken, as it 
is impossible to pearl a broken kernel. The larger and more neaHy 
spherical the kernel, the more economical is the process and tlie 
better the product. For these reasons large-grained 2-rowed varie- 
ties are grown for pearling. The best variety is the Chevalier 
This variety can be grown well in Montana and the Great Basm 
under irrigation and sufficiently well in the delta lands of California. 
AVheie the Chevalier does not grow well, the Hanna may be snb- 

'^Most^barlev breakfast foods are made from malt, '"i^rjiilr*- 
ments, therefore, are tho^e of malting barley. If naked barley weic 
grown in large enough acreages in definite localities.it is possible that 
a better market for it might be secured for special purposes. 
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Barley flour i.s iu>\v to this foiijitrv, hut the experience of 1017 has 
shown that in cases of wheat sliorta-ro it i.s a valuable reserve flour 
grain. JJarley is usually seeded late.' than wheat and interferes little 
with the wheat acreajje. It is a ])rotecti()ii to our wheat sunplv in 
ease it is neeck-d as a substitute for wheat flour. It can be milled 
by wheat nulls and produces more pounds of flour per acre than 
wheat. ' 

Barley flour when used alone does not make good raised bread 
It can bo lui.xed up to 20 per cent with wheat flonr without deti iiuent 
to the quality of the bread. For hot breads wdiere bakin-r nowders 
are oniployed 80 per cent of barley flonr may be used. 

The future of barley flour in Aineiiea depends to a considerable 
de^'ree ujion other factors than its nutritive and bakini? value Un- 
questionably barley flour is nutritions, and it mixes very well with 
wheat flour in tlie makin- of bread. The addition of barlev flonr 
flarlcens the loaf, and this is the main ob.stncle to its reLndiir use 
I he American housewife prefers a white bread, even at the expense 
of some food value. Althoii<;h barley will not make as white a loaf 
as wheat, the desire for li<rht color can be jiartially met by careful 
niillin<i and the nse of selected \ iirieties. 

Undoubtedly the fir.st barley milled in this country was of too lii<di 
extraction to be permanently satisfactory. The flo'iir was nutritious 
and probably contained a lar<jre projjortion of desirable mineral ele- 
ments, Imt the dark color caused dissati.«*faotion. As hi^di as 70 ])cr 
cent of flour was often obtained, when the iK>rcenta<re from the ti ade. 
stnndjioint should have been not more than 00 per cent aixl i)i<)b- 
ably sliould have been less. Machinery or methods that coiin)letelv 
eliininate the jrlnmes and other envelo])in^' ti.ssues be+'ore or after 
frrindinfr will doubtless add much to the apiiearaiice of the flour In 
iisinn: the so-called blue ^•arieties it may be necessary to remove, the 
aleurone layer as well. 

Some varieties are better suited than others for luillin.' Less 
waste occurs with hirore-grained varieties than with smalh.rniiiK'd 
onoB. If grown for milling, the sorts with white aleiuoue hivers- are 
preferable to those AVith blue aleurone layers. The (^Iievalicr is iier- 
'r/' w,*^-*^^ o ^■'^"•'ty for niillin.: that is omwn extensively at present. 
Ihe \\ hite hmyrna and Hanncben are suitable varieties' adai)tcd to 
certain sections mentioned elsewhere. TTntil there is a definite mar- 
ket jn'eference which carries with it a noticeably higher price ])er 
bushel, the farmer can not be expected to sacrifice hi<di-vieldin"- 
varietie^' for those less well adapted. Where large-grained ^arietieS 
with white aleurone layers produce as nuich as tho.se with smaller 
grains or blue alenrone layers, the farmer may readily antici|)ate the 
demand by seeding them in preference. 

STOCK FEED 

The value of barley as a feed is not a]>preciated by the eastern 
iarmer. In the West where com is not grown, barley is utilized and 
is ted miderstandiiigly. In the humid region its possibilities liave 
been so obscured by the habit of corn feeding that barlev is hardly 
considered m lirestock farming. On account of the high acre yield 
ot corn, barley can not coinjietc witli corn where labor is sufficient 
to make corn the exclusive grain cro]). Where .small grain is <i-ro\vn 
M a pai t of the farming piogram, barley is often the most profitable. 
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Tlie sections whei'c this is likely to he the rase ai-e iiidiratod on the 
map (fij?. '2). Whoi-e <rriiin is to ho pin'chasod to siii)plenHMit tlio 
farm i)i'odnctioii, hai'loy hy all niciiiis should ho considered. Pound 
for jjound, it'; relative y;\hw is siiown in 'I'ahlc "2. Its value as a feed 
is not entirely revealed in the tahlc, since the snitahility of diri'ei'ont 
fivains to ditlerent classes of livestock docs not depend entirely on 
tiieir clieniical com[)osition. Oats, for instance, arc nnsuited to tlie 
feodinfj; of i)igs heOause of the lar<^e amount of hull. Barley, on the 
contrary, lan be used with s\icceHs and is especially prized for the 
pi-odnction of bacon. Barley, on account of its hijrli ]irotein content, 
is usually better for ^rowinfjf stock than corn, wliei'eas corn is usually 
supeiior for a fattenin<f ration. The following statement ' indicates 
the value of barley as a feed : 

On the Pnciflc slopo, wliero oorn or oats do not flourlsU in equal decree, barley 
is extf'ii.«lvely used ast h feed for AiiiinnlK. The liortios of California are (lulte 
SieuorHlly fed ou rolled barley, Willi wlieat, out, or barley hay for rougliage. 
Bnrle.r is tlie eouimoii feed for dairy cows In uortlierii Europe. Tlie Dmuoh 
sow barley and oats togetber in the proiiortiou of one part of liarloy to two ot 
OHtK, tlio sroiiiid mixed jfraiii from this crop boins rwnrdod aw tlio best avnil- 
alilo tcod for dairy cmvs and otlier stock. l>\>d witli loKunie hay to fntteniu;; 
^;t('('l•^! and laiiilis, barlc.v bas j;iv(-n nearly as f,'ood I'otnrns as corn. Fcir liorsos, 
l)url('y is soniewliat loss valiialilc than oats. At the Virginia station,' calves 
uuulc oxocUt'iit gains <in liarlcy and skim niillv, lint corn proved clicaper. In 
(ii'cat Uritain and iiortbern Kurope barley takes tbe place of corn for pi},' 
i'eediiis;, leadiii); all grains in i)roduclng pork of tine quality, both as to liaril- 
iies's and flavor. In Amcrieaii trials somewhat more barley tbnu corn 1ms 
limi r('(juirpd for 100 pounds sain with fattening pigs. * * • Tliougli 
liarley is soiuowliat liiglier tliaii corn in crude protein, it is still decidedly 
carbonaceous in eliaracter and wliould be fed with legume hay or with a iiitro- 
geuou.s coueentrate for the best results. 

The food value per acre for barlcj' has been indicated in Table 1, 
in which tlio pounds pci' acre have been luultiplied by the percentaoes 
of ]u-otein and ( arbohydi'ates to show the pounds of difieslible 
nutrients. Corn, on account of the h\gh yield, gives higher returns 
than barley in the secti(nis whei'e coi-n can be grown. 

FEEDING BARLEY 

Success with baidoy depends in part on how it is fed. Barley 
fed whole is too hni'd for the best results, as much of it rciliains 
undigested. If barley is finely ground it makes a l)asty mass in 
the mouths of the aninuils, whicli is c\ idently disagreeable, since 
tliey consume much less gi'ain and con.s-e(pienlly put on less flesh. 
Tlie grinding niacliinery should l)e so set that the grain is meiely 
cracked and not ground" to the fineness of meal or flour. Wliere it 
can he done, ii desirable method of prepai-ation is rolling. Kolled 
l)ar]oy is used throughout the "West and sho'iild become common in 
the, u])per Mis.soiiri and Mississijipi River valleys. Jn the latter 
regions tlie feeding of barley is much less common than it should be. 
Tliroughout this area barley is easily gi'own and can readily furnish 
the gi'ain feed in a better balanced sysfem of fai'ining. It is desir- 
iihle tliat a greater number of livestock 1)(> kept on tlie fai'ins. (li'ain 
fai'ming al usual prices is yielding gradually deci'casing retui'iis on 



'lli>ni-,v, W. A., anil F. 1!. Moivinon. I'cWI* sinil fii-iliiij;. A liMiiilliook for ihr sliiiU iit 
1111(1 stofkmnn. Kd. 1.", p. llil'. 1!>1S. . 

"I'nin. .r. U, and M 1'. .liiniOKln. Criiiiis In snpploiuciit sknii milk fur talvos. Va. 
Ayr. i;.\p. Siii. Unl. il'J. pp. s:!-;H. 11107. 
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'ume at tlio best laniiin*,' lands, and it Ims boon extended into regions 
whtti-e it iH not and probably' tuin not be made coni inuously profitiible 
Thohoj)o of improvement meacb case lies in livostook. For adequate 
livestock Inisbandrv a carbonaceous grain is necessary. jNIucli of 
(be ai'ca is beyond tlie limit of coi'n for grain, tliougb it is profitable 
for silage. Barley lias a real plaee in establisbing tbis area on a 
firm economic footing. 

Harley is a good grain fe(>d ; ciacke<l barley is better, and it i.s 
beheved tbat rolled barle}' is still more desirable. The rolled product 
IS shown m Figure G. Any pair of heavy rolls will do the work. In 
the AVest there are large central mills wliieli roll barley for a mod- 
erate charge. In these large mills the grain is steamed by a jet of 
live steam entering the stream of barley just before it reaches- the 
rolls. The steam does uot have tim(> to jienetrate the grain, which is 
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rio. 6.— ItolU'd barlcj- : A common way of pn-parlug barley for feed In the West 

in no way cooked or wet but mcrdv moistened. The moisture thus 
added i)revents any disintegration of the Ivcrnel and causes it to be 
merely flattened. 

There are small outfits on the market for rolling barley on the 
larm. In these there is no pi-ovision for steaming, and the product 
IS in cousequeuce not so desii-a)»Ie. Sueh outfits, however, nniy prove 
esi)ecially "use'iiriu the humid .sections of the United States, whore 
steaming might lead to storage difli'-ulties. 

PASTURING BARLEY 

"Wifiter barley is sometimes used for ])astiire in the South, ])iit is 
ot muior im]K)ilaii"e coui])ared with winter oats or rve. AVhen in- 
tended lor this piirijose, it should be .seeded earlier (hiin foi- a "rain 
cioji. so that liie plants mnv becomo well established l)efore tlnP first 
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colli weather. A heavier seeilln<x than for a <,M-ain cro]) is dosi ruble. 
Drilling is preferred to broadcastiiifj;. liarley is also used occasion- 
ally as a cover crop in this re<rion. 

VARIETAL REGIONS 

The varieties of barley j^rown are <,'ronped readily on tlie basis 
of the regions of production indicated on the map (fi{». 1). Al- 
thouf^h some of the varieties tlmt do well in the humid-si)rin<; area 
can be grown suc- 
cessfully i n _ the 
semiarid regions, 
tliose typical of the 
semiarid region do 
not do well under 
liuiuid conditions. 
Barley from neither 
of these regions 
does well in the hu- 
iiiid-winter region. 
Each of these three 
regions is character- 
ized by a predom- 
inating eommereial 
type that is more or 
less well adapted to 
the whole area and 
tliat is almost cer- 
tain to yiold well 
Avlierever planted. 
In present ]jraatice 
tlie outstanding va- 
riety of the semi- 
arid region is the 
Coast barley (some- 
times known as Cal- 
ifornia Feed or 
\ Bay Brewing), but 
'j it is not tlie most 
j promising sort on 
the northern Plains. 
The characteristic 
type of the spring- 
is 




I'ln. 7.— SiilKcM from tlie 



humid region 
the ^lancluiria-Oderbrucker. 



,• . —o, «...,. iinMlniiiiii.-iting variety of Imiley 

h, Jliincliurla (humid SDriiiR) ; c. T< nue«.siv Wintev (humia 
win tor) 



u.e .>iancnuria-w(ieruriii:ui-i. The :Manchuna and Oilerbrncker va- 
rieties, although of different origin, are verjr similar, and as ne.tlier 
is pure thev are usually indistinguishabb m the field. J l^st- 
Vielding type in the humid-winter ^^^'ca is the lennessee Wintc^^ . 
Xone of tUL types is a jmre variety, and m eafh case »"{-' » J'chl^ 
are obtained from their close geographical relatives when these a e 
similar in type and source. These three types are shown ni 1^ ig- 

"^The Coast variety is a G-rowed barley composed of many similar 
strains. In the typical strain the glumes are white, while the aleu- 
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rone lavcr slunvs a blue tin-o. Ail liir^o grained, of id„tivolv 
low nitrogen contciU, and i)os,soss luirsli awns wliicli do not I)iTak olF 
rcaddy in tines],, n- Owin- to the iVajinients ol' awns wliid, Hiiiu 
to niiiiiy K't'i'iiels. tlie -ram does not r,in tl,roi,o;li il,e drill leadilv'^ 
and the .lr,Il tIie,etoi;e slioiild l,e s(>t at a soniewliat lieavier se(..lii"„; 
rate than i1 JManchnna, for exaini)le, were to be itsed. The i\yA 
barley probably ca mo from Xortli Africa, most likely tlironoh Spain 
Wherever the Coaftt variety does well, other Xortb" Af,-ican barleys 
do MTll South An.er lean sorts, whicli donbtless were introduced 
into feo,.th Ainor,ca troni .Spain, yield well in the soniia,M(l re<doii 
Une .such has been jjrown to a small extent under the name reruviaii' 
As i)reviously remarked, the aianchuria and Oderbi i,cker barlov^ 
ot tlic liiinvd-Ki)nn<r ro<iion arc very similar. l',otli are nochlii'io 




■A (ipld ot Tenncssoo Winter Ijarlcy 



O-rowec forms liav,!,- 8„mllcr kernels and mon> slende,' spikes and 
beards t],a,i those of the (\)ast barley. As iii the C?oast, tllcy repre- 
sent a tyi)e and not a pure vai iety. In each may be found Avhito and 
b ,io-t,nted strauLs. In held culture there is more blue in the I\bin- 
!: ','«;!" rlvi' * Oderl,rueker. and n,anv of the selected 

fetnims ot Odcrbrucker are taller than the ^lanchuria. They have 
become S() iu.X(-,1 that the orioinal character of either is not easilv 
determnied. Selections of the Manchuria barlev predominate m 
Minnesota and the Dakotas, whereas Oderbrucker selections arc more 
conuuonly f,n'own m AVisconsin. Althou-li the Odcrbrucker came 
t on. Cxermany. It probably has a common ancestry with the Man- 
S w: • f " '1'"'' ^''''''t'^^ «f t''^"- Odcrbrucker and .Nrnnchuria 
«M.^i Maushnry and Scotch. Thv. term 

iMan.sluiry is only a corruption of Manchuria, and the variety is 
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not a se]:)avatc sort. The Scotch was formerly common in the dis- 
tricts now jirowinfi; Oderbriiekcr, to which it is very simihir. 

The Tennessee Winter barley is similar in iipjiearance to the Man- 
chm'iii. It has tliree or four more or less in<listinij;iiishalile compan- 
ion varieties. Tlie Maryland Winter and Texas Winter are jMobably 
identical with it. Professor Mooers. of Tenn^sae, states that the 
Union Winter differs constantly from the Tennessee AVinter in tirne 
of lieaflinfi and npenin<r. A field of the Tennessee Winter variety is 
i.hown in Fi<rure 8. 

VARIETAL AREAS 

In each of the three j^reat rejzions may he found minor aieas to 
which some particular vai'iety or strain is especially adapted. The 
.seiniarid rcji;ion jn'esents more of these localities than either of the 
others, as would be expected from its diversity of climate. On the 
northern Plains, 2-rowed varieties succeed better than G-rowed. In 
noitheastern Colorado, western Nebraska, western South Dakota, 
and westcin Xorth Dakota, Hannchen has proved very dependable. 
This is a nari'ow, noddinfr, 2-rowed barley. Many of its awns fall 
off about rii)enin<r time. In Montana on dry land the AYhite Smyrna 
variety is comin<r into favor. It is also j^iown some in Wyoming and 
in the'Great Basin. It is a 2-rowed variety, extremely slioi-t strawed 
and witii a very lar^re grain. It is often out with difficulty with a 
binder, bnt is harvested readily with a header. The first impression 
is almost always adverse to this variety, but its large yields and at- 
tiactive prain are steadily extending its culture. In the irrigated 
sections of Montana and e\ cn South DaK'ota, the Chevalier is a favor- 
ite vai-iety. A considerable quantity of this sort is grown in tlie Gal- 
latin A'al'ley of Montana. It is similar to the Hannchen, but it nm- 
tiu'cs later and has a larger kernel. It is a favorite with the millers 
of pearled barley. Horn, a selection made by thi' I"'nited States 
Department of Agricidture, is similar to Chevalici'. It has given 
higher yields and promises well on the dry lands of AVyoming and 
Montana as well as under irrigation. In Idaho, under irrigation 
almost any \ ariety yields well. On account of the case of caltiire, 
the 0-rowcd tyjjes are the most common. Foi'merly Coast ^yas widely 
grown, but if has been almost cntirelv ie)daccd nndei' irrigati(m by 
Trobi, a O-rowed selection iiiiide by the United Stales Dej^artnient ot 
Agiiciiltnre which has jji-oduced very high yield.s. The Chevalier. 
AVhite Smyrna, and Hannchen varieties are grown to a limited 
I'xtent. , n • 1 

At high altitudes and in places of very low rainfall conided with 
high temperature, hooded varieties are grown to some extent. At 
high altitudes the Xe])al, a 6-rowed, hooded, nak«d. early Taricty is 
frequently "rown. On the southern Plains and \nirt» of Oivgon and 
Washington small areas of Horsford are grown. This.^is similar 
to the Xepal. but hulled instead of naked. In i^arts of South Da- 
kota, where hot dry weather comes on early and suddenly, eaily- 
inaturing varieties arc piTferred. The Gatami has done well under 
such extreme C(mditions. It is a (i-rowed, awned, black-hulled 

varietv. . 

In the Great Ihisin a winter variety known variously as Winter 
Club. AVhite Club, or I'tah AV.int<?r is occasionally grown. It is a 
dense, G-rotved, awned, hulled variety. 
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In the humid-spring ref^ion thcro are no sharply dcfinwl local 
arfuis. 

In Miclnjjim fc winter barley has boon developed Mhich is re]>ortod 
as proiuisiiif? hy the Miehi<j;an A<iric'iiltiiral Experiment Station. 
Tlie northeastern part of the rc<>ion is well adai)ted to tlie ])rodiie- 
tion of the Hanua variety, hut it lias not yielded as Mell as the 
iManchuria in New York. Reo(>ntly in Xew York. Alpha, a 2-ro\ved 
hybrid variety, has eome into field eultnrc and has fjiven high yields, 
Fcatherston is the best variety of the Manchuria type. 

In tho humid-winter apoa the localiticfs arc classified on the pres- 
encft or absence of barley rather than on the kinds of barley. The 
jn-odiiction is almoist all in the mountain districts, althoufih a small 
acreage is grown in the Piedmont area. The total production is 
•small. 



Table 5. — Description and adaptation of the varieties of harlcii monf frniiicntin 

found in field culture 



Description 



dknlflcatlon, variaty, 
' ^nd synonima • 

Three prlndpnl type 

vnrletiesi- 

Coust-^*w 

Manchui'in inxl 
Odorti-ruokcr 
(Ma'ji&hprl/). 
TeniU'ssco W'intor. 
Importunt iiiiuor vari- 
eties of iejiaextensivo 
dlslrihulion: 
Cljovsiier... 

Horn 

nannch'eri 

Alpha,. 

Cluh Mnriout 

White Smyniii 

Trehi 

Winter Club ( mile 
Club, Cluli ))•;,)- 
ler). 

Lefis lnii)ortant minor 
variotits: 

Dfldi Oiiinl.. 

Oatanii , 

llanna 



Ker- 
nel \ 
rows i 



Color ' 



Wlilte.. 
...do.... 



.do.... 



I 



Uuils 



nulled. 
...do.... 



...do 

...do..... 

...do 

...do 



2 ...do.. 

2 :...do.. 

2 :...do.. 

I ' 
2 ...do.... _..rto.._ 
0 ...do do... 

i t 

...do '...do... 

I 



Uimalaya (Ouy 

Maiile). 
Horsforfi (Sticciss, 

lUurUlfni'). 
Nepal ( WhUf Ihilh 

tcss, litttrillrsn). 



.do., 
-do... 



...do ...do. 

l!lack..-...do. 



White. 
Blue... 
White.. 
..do.... 



..do.... 
'...do.... 



...do.... 
Naked . 
Hulled. 
Naked _ 



Awns 



..do... 
..do... 

..do.... 

..do..., 

..do... 

..do... 
..do..., 

..do.... 

..do... 

..do... 



.<lo.. 
.do.. 



..do.... 
..do.... 
Jlooded 
..do 











IT 1 

Kcgion 


.\reft of special 


1 

1 


adapte<l 


a<laptatfon 


— 


i 

1 I,ax... 


Semlarld 




...do... 


Iliimid spring. 




...do... 


Humid winter 




...do... 


Scmlarid, Irri- 


Nortiicrn irrigated 


...do.,. 


gated. 


lands. 




Montana and Wy- 


...do... 




oniins. 


do 


Northern I'lalns 






and tho West, 


...do... 


1 tumid 


Now York State. 


Ucnac 


Scmlarid 


California and the 






Great Basin, 


Lax 


do 


Montana and Wy 


...do... 




ominR. 


Soinlarid, irri- 


Great Basin. 




gated. 




Dense 


Semiarid 


Great Basin, tall 






sceilinK. 


La.x.. . 


do 


About as Coast. 


...do... 


do. 


Sever* snniincr 






condition s. 






nortiicrn Plains. 


...do... 


Semiarid, hu- 






mid spring. 




...do... 


Sciuiarid 


Northcni Pliiiiis. 


...do... 


do 


Southorn I'lainS. 


...do... 


Semi,irid, hu- 


Itocky Mountains. 




mid spring. 



1 Synonyms are iiidi»ated l)y italic type in parentheses. 

'In the hulled varieties the color refers to tlie Rlunio only. Some of the whitc-imiicd sorts Imrc blUc 
aleurono layers. 

WHAT VARIETY TO GROW 

In general it is best to grow one of (he three .standiiid coinmeioial 
types, dei)ending upon the region in which the growei- lives. These 
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types are tlie Coast, the !Maiu'luuia-Oclerbrncker, and the Tennessee 
Winter. If the farm is located in a delinite subdivision of one of 
these regions, varieties of s>U'h local adaj^tation should be used where 
seed is available. The most conspicnous cases of special adaptation 
are Alpha for New York State, Hannclien for the northern Great 
Plains, White Smyrna and Horn for tlie Montana dry lands. Cheva- 
lier for the ilontana irrigated lands, Trebi for irri<:;ated lands of the 
Great Basin, and Club Mariont in California. Spikes of four of 
these are shown in ri<rure 0. The Stat* experiment stations should 
be consulted, as thev arc in a position to know the local variations 
which may determine the use of varieties. The character of the 
more important va- 
rieties may be seen 
in Table 5. 

WHERE TO PRO- 
CURE SEED 

Seed should be ob- 
tained locally where 
possible. Setd of the 
three main types can 
be secured readily 
in any quantity 
through a lar<re 
nmnber of afjencies. 
The Coast l)arley is 
handled by all <>;raiu 
dealers, elevators, 
and seedsmen of the 
AVest. The Manchu- 
ria and Odei'brucker 
arc similarly ban 
(lied in the northern 
Mississippi Valley. 
Many of the States 
iiavc grain growers" 
associations which 
produce a better 
frradc of seed, often 
of selected strains. 
These associations . ,. 

usually have a reprc^sentatix e on the State experiment stJition 
staff from whom all informaticm can be ol.tanied Ihe lennessce 
Winter barley is bandied by southern seedsmen and by some gram 
dealers in the regi(m of heaviest iiroduction. 

The varieties of local adai)tation are more difficult to secure, in 
most cases their culture is so recent that large lots of seed are not 
available. The Che^-alier can be obtained m quantity m the Gallatm 
Valley of ^^lontana, and considerable Hanncheu has been distributed 
l.v the substations of South Dakota. Tliere is a i^mall productum of 
AVhite Smyrna in Montana, wl.icli so far has all been absorbed by 
local buyei'-s of seed. Trebi i> easily procured in southern Idaho, and 
there is a fair supply of Alpha in New ork. 




t ic ari.l ivgioi. ; «, niiniiclum (Nortlioru rUiiiiK .and Great 
I {si, ) b. Willie Sinyvi,,, (llonl.-um >u»\ '•V;''''-'.' K 

/; 111) iliirioiit imte AiMMlliiK 111 fiiUforiiiii nml the 
In , nasi ) I, N-I"tl (mouul.-ilii districts aud for hay) 
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DISEASES 

Barley is not commonly subject to heavy infections of diseases 
Its freodonx from r.jst acconnts „, j^nrt for the j)racti(.c of seodiS 
It on lands w1um-c the plantn.fr of s])rhi- wheat is delayed to th? 

jwint of dani^er. 
Barley is not im- 
mune to rnst, and 
very lato scedln<,--.s 
arc sometimes dani- 
af^ed. There is gen- 
erally a small j)er- 
centage o f loose 
snnit in barley andii 
varying percentage 
of stripe diswises. 
The stripe diseases, 
according to recent 
studies, aj)))ear to ho 
of greater impor- 
tance than was for- 
merly tlioiight to be 
I he case. 'J'hcy may 
eventually dcmancl 
specific effort toward 
their prevention. 
At the present time 
only one barley dis- 
ease is of clear-cut 
economic impor- 
tance, for which 
reconmicndations of 
seed treatment are 
widely nrged. This 
is tlie covered smiil, 
which can be distin- 
guished from the 
loose smut through 
the fact that the 
smut balls which 
displace the seed 
persist in the cov- 
ered snnit, but ai'o 
broken U]) and dis- 
])eised by tlie wind 
before harvest in the 
loose smut. These 
snmts are fcliown in 




' V' •''■''<■ t"V< ii-<l 1,11(1 loose smuts of Iciilcv - I c.v 
orrd Slim 111 wliK-ii iho koi-iicl fs ivnlaVAi i • .'irlUrVof 



V N flu> ;. '";;"»l>o< tance of covered smut seems to vary inversely 

s of <„ i "r ">o"ths. In the luunid regicmi 

s'r.l, „ ""»l'"'-t='"t J"-^*«- 1" the semiarid regions (here 

is a g.adunl increase ,n mfect.on, culminating in frequent heavy 



Barley: Ciilluie, Uses, and Varielies 



31 



losses ill the ralonse district of "\Vashin<rton and Idaho and in parts 
of California. 

Wherever the infection iissumes any considerable importance, 
provision should bo made for better conditions the followiu-; year. 
If clean seed csiu be obtained, it should bo used. Clean seed is to 
be preferred to treated seed. If it can not be obtained, the seed 
should be treated with formaldehyde, 1 pound to 40 <rallons of water. 

The sprinklin<r method is not effective with the covered smut of 
barley. The method known as soakinjr and skimming" is to be 
preferred. Place the solution in tubs or other containers and pour 
the jirain in. Stir thoron<:hlv. The stirrinjr brin-rs the smut balls 
to tiie surface, where they can be skimmed off. After skimming, 
remove the fj^rain; jiile and cover two to five hours with ba<r-; or 
oanvas previovislv treated with formaldehyde. JSfake jrermmation 
tests of treated seed to determine the extent of injury. Increase the 
quantity of seed per acre to cover injury and swelling. Althouf^h 
the danger of seed injury in barley is much less than in wheat, some 
farmers prefer to treat "only a seed ])lat for the next year's stock. 
AVhen this method is used, the seed plat should be treated annually. 

When the clean or treatixl seed is finally available for seedin<r, 
aire should be taken to avoid reinfection. The drill should be disin- 
fected with the formaldehyde solution and used sacks avoided. It 
the crop of the following 'year is clean and suitable for .seed, care 
should be taken that the threshing machine has not come directly 
from a field of smutty barley. If smutty barley was the last crop 
thvoshed, the luachiiie should b<^ disinfected as far as ])ossible, lire, 
same precaution should bo taken witli losixct to the bins and sacks. 
Keep the disease out by sanitary measures when possible; when not 
possible, treat the seed. 

SUMMARY 

The United States may he dividod into throe barley regions, which 
differ in economic, cultural, and varietal aspects— the semiarid, or 
western ; the humid spring, or northeastern ; and the humid winter, 

or southftastern. , , t, • i .i 

In the semiarid region the (Jreat Plains, the Great Basin, and tlie 
Pacific coast are well-defined siil)divisioiis. 

Parley is most profitable as a piiumry crop, but is a valuable 
secondai-y crop, as when it is u^od for late seeding m the spring- 
wheat retiiou or to clean weedy holds. 

The Ix'st barley lands ar- well-drained soils that are not sandy. 
Heavy loams are the best. Barley should not be seeded on poorly 
drained or light sandy lands. 

Barley is a cool-weather plant. The best conditions of growth 
are found in early spring. In the humid regions, south of those sec- 
tions where the summers are cool, early seeding is of vital nn- 

^'"llarnyard manures in the huiui<l-si)ring region .should be applied 
to the lirovious crop, as thcv induce lodging when apjdied ^ barley 
The use of commercial fo.-t ili/ors f(u' barley is at present limited 
largely to the Eastei-n and Southern States. 

(lood s*ed of a good variety, well matured, wo 1 <-leaned, and free 
from weed seeds and diseases, is an insurance that the crop starts 
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without a handicap. A jrood seed hed Arill promote the initial 
growth. 

Fall plovring in the hnmid-siH-inp; refijioii. disked corn Lnound in 
the Cjreat I lains, and sumnioi' fallow in re<?ions west of the Rockv 
Mountains are the best methods of prciiaration. 

Early seeding is necessary to obtain maximum returns. On the 
northern Plams the loss from seeding delayed beyond April 2r) is 
more than 1 ]Der cent a day. - . i 

In the humid sections 2 bushels are usually seeded. The rate 
decreases with the decrease in rainfall. In the driest sections 3 or 
4 pocks IS sufficient. 

The depth of seeding varies from li/o inches in the humid reo-ions 
to or 3 inches in the Great Basin. " 

The best method of seeding is with the grain drill. 

Barley should be mature when harvested, but should not be allowed 
to stand until the losses from shattering become imiwrtant The 
varieties of the humid region shatter more than those of the semi- 
arid regions. 

The best- method of harvesting is with the grain binder The 
combined harvester is chcaijcr to operate, but the losses are oreater 

Grain must he shocked and stacked, so as to suffer the least weather 
damage possible, ('are should be taken in threshing that few kernels 
lire broken. Close threshing decreases the market price of malting 
barley. ^ 

Barley is inaiuifactured int^i malt, pearled barley, breakfast food, 
and flour. Ihe malting trade demands a grain that is clean, plump; 
tree from weather, bin, or threshing damage; and of hiHi viability 

On account of its high acre yield barlev should be more widely 
grown for stock feed. Through the Xorthern and Western States it 
should replace oats to a considerable extent. It may be fed whole, 
but is better rolled or coarse ground. 

In present ])ractice each of the three regions has a predominant 
tyi)e that sncceeds well Ihroiighout that region. These are the Coast 
in the and i-egiou, Uie Manchnria and Oderbruck-er in the huinid- 
.spring region, and the Tenne.ssee Winter in the huinid-winter re-non. 
Ot the les.s widely grown varieties, tlie Hannchen does well almost 
anywhere, but seems particularly adajited to the middle Plains. In 
Montana W hite Smyrna and Horn are superior. In the Great 
Basin, in addition to the Coast, the Club Mariout and Hannchen are 
promising. In California Coast and Club Mariout are the leading 
varieties. I nder irrigation the Trebi in the Great Basin and the 
Clievalier m Montana are especially Avell adajiled. 

'Phe covered smut is an important source of losses in the dry re- 
gions, especially in eastern Washington and Oregon 

Disease-free seed should be obtained, if possible. If this is not 
possible the seed should be treated. 
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